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(57) Abstract 



The devices, comprising two or three pulae lasers (3, 4, 20), are provided with a system for the automated optimisation 
of the fcarametsrs pertaining to the radiation of the two lasers and to the type and method of treatment applied to each type of 
biological tissue. The outputs firom at least one receiver (15) for receiving data on the condition of the biological tiasue (16) 
being treated are connected to the inputs of the control unit (1) whose output signals are applied to electronic switches (5, 6, 
26) incorporated in the links between each laaer (3, 4, 20) and a power supply unit (2). The devices also include a controllable 
litigation system (17) for irrigating the treatment sons and a mixing system for mixing the laser beams. The latter system 
comprises reflecting mirror* (7, 21) and selectively reflecting mirrors (8, 25) and makes it possible to produce independent 
radiation outputs. 
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(57)P*4Mpar 

B ycrpoHCTBo, coctoxiuhc m Jieyx mm Tpcx HMny/ibcHbix Jia3cpoB (3, 

4, 20). BBCjXeHD CHCTCMa aBTOMOTHMCCKOH 0nTKMH30UHM napaUCTpOB 

KinyscHHii 3TKX jia3cpoa 4 THnoD h pcjchmob o6pa6oTKH juu Kaxnoro BHUa 

6H0JlOrH4CCKOfl TTOHH. BfclXOflbl XOT* 6u OAHOHO npHCMHHKa HH<t>OpMaUHH 
(IS) O COCTOJJHHH o6pa6aTbaacMOH 6HOTK0HM (16) COCAHHCHbl c bxohomk 

5noKa ynpaanemu (IX ddixojihuc cHrHanw Koroporo noaawTcs na 
ancKxpoHHwe kjiwhh (5, 6. 26), ycraHOBJiCHHbic b ucnax cocahhchka Kaxnoro 
/ia3cpa (3, 4, 20) c 6jiokom n manna (2). B ycrpoficTBa BitnioHCHbi raxxc 
ynpaanscMaa CHCTCMa ' opouictms (17) tohw o6pa6oncH h chctcmu 
CMeiuHBaiiHJi Hviyncnm ;ia3epoB. cocro*uia* M3 crrpaxaTejibHitx 3Cpxan (7, 
21) m ccncKTHBHO oTpajfcaTCJiLHLix ?epKan (8, 25), npcaycMaTpHBaioiuaa 

BO3MOX»0CTI> H HCiaBHCHMMX BWXOUOB HUiyMCHHH. 
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YcTpoHCTBO am Jia3epHoft o6pa6oTKH 
CHOJioniHecKOK tksihh (cro sapiuHTbi) 
OGnactb tcxkmkh 

H306pCTCHMC OTHOCHTC* K MCAMUHHCKOft TCXHHXC H MOJCCT 6bTTb 

5 ncnojib30Baiio b xHpyprHH, opronenHH h cTOMaroJiornH an* o6pa5oncM 

MflHCHX M TBCpflUX 6MOJ10rMHCCKHX TXaHCH. 

npCilUJCCTBytOlUHM ypOBCHb TCXHHKH 
H3BCCTH0 yCTpOHCTBO JUIZ 06pa60TKH TKOHCH 3yCa JliOCpHUM 

HuiyscHHCM (naTCHT WO 90/01907, A61C 5/00, jxzrra ny&iHKauMH 08.03.90). 
10 coaepxamec nocncaosaTcnbHo pacnonoxciiHbic aao/ib orrmsccKon och 
HMnyniiCHiirii Jiaicp h cpcacTBO jiocraBKH nviyHCHHs k iy6y, BKflKHaioiucc 

OTpC30K OnTHHCCKOPO BOJ10KK&, BXOfl KOTOpOtt) OI1TMHCCKM COfipaXCIl C 

BUxoaoM naicpa, h naxoneHHHK, bxoji xoTopora onTKHccKM conpaaccu c 
BwxoaoM onTHHccKoro BonoKHa, a bmxoa aa/wcrca bmxoiiom ycTpoficTBa. 

15 IlpMMCM. B KttMCCTDC Jiaicpa MOXCT 6blTb HCnOJlblOMH KaK HBOaHMOBUfi, Tax H 
IXXnbMHCBUH HHK 3p6MCBUH Jiaiepu. 

Ochobhum hcuoctutkom aaHKoro ycrpoHcma SBJiacrca HeiroMoxiiocTb 
6bicrpoM laMCHia oanoro Jiaicpa na apyrofi & laBHCMMOcrM ot rnna 
oGpafiaTbmacMOM tkdhh, a Taxxc BMcoxaa onacnocTb iiancccmw iiaicpHofl 

20 TpaBMbK 

H-ibcctiio Taxxe Jiaiepnoc ycrpoHCTivo ana jichchk* 3y6ob, xoropoe 
s&nacrcji iiaMfioflcc Gjihikhm no tcxiihhcckoh cyumocTH h npmwTo ia 
npoTbTHn (naTCUT WO 90/12548, A 61C 5/00, MTa nyfriuxauHM 01.1 1.90). 

3to ycTpoiicnui coaepxHT fuiox ynpaiuiciiHJi, ana WMnyjibCHLix Jiaiepa. 
25 oiiTMHccKHC och KOTupux napaancJibtiu, pacnoniMKcmiuc na ohthscckoh ocn 
BToporo Jiaicpa. cjxiKycHpyioutyio cucrcMy h aipcioK onTHHccxoro BOJioxna c 
iiaKOiicHUHKOM. Ha onTHsccKHH ocax oGumx xiu'iepois pacnonoaccHM noa jtjiom 
45° k ocmm orrrMHCCKM conpaaxiimjc Mcxay coTk>m, c^KycMpywmcH cncrcMofi 
h onTM'iecxHM BonoxHOM icpxana. 3cpKam>. pacnunoKctuioe iia ocm ncpnoru 
30 Jiaicpa oTpaacaTe/ibiioe, a ua och BTopom Jiaiepa - awxponmioc, 
-T.ccejicKTHmio orpaxaTCJibiioc juih juihhm wuiiua mjiyneiiitx ncpBoro naicpa 
h npoipaMHoe juih juihhm bcuihm HinyHciwa UToporu.- 

Ochobhum HcaocraTXOM npoTOTHna annaeTca iiuocraTOMiiasi 
a4ir{x:KTHnHocTi, cm npHMCiiciiHA npH ncpcxoac ot peacMMa oanoro THna 
35 oGpafioTKH k apyroMy m onaciiocrv nancccmia TpanMM, cns-wimaH c 
OTcyrcTBHCM chctcmw onpcacnaiMH muia ofipafiaTUiiacMOM TxaHii. ■ 

PacKpiffTHC moGpcrcHM 
3aaasa. ua peincunc xoTopofi iianpaiuicno laatuiacMoe HioGpcrciiHc. 
3aKJiK)sacrcfl h co3aaimH ycrpoHcrna juih jiaicpnoH oTipaficmcH GnojiorHHecxou 
40 TKaiiH, Bwno^Haiouicra ncc bham -jiaicpiiux oncpaiiMH b XHpyprHH, opTonciiHH 
m cToMaTp/iorMK, c oGccncnaiMCM npw otom boimokiioctm GwcTp<>ro ncpcxoaa 
ot oaHoro THna ofipaGoTKM k jipymMy k MHiiHManbiiofi MHnaiHBiiocTM. 

yxaiaiinafl iana«ia pcuiaorcH npH ocyinecTiuiciiMM MiofipcrcuM^ 3a chct 
aocTHKeiina TCXiiMNccKon> pciyju.Tara. laxJiKisaiouicmcH h onTHMHiauHit 
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pcxMMOH u6pa5oTKM vi napiiMcrpou jiatcpnom iruiyHCimx b laiiucHMOCTH or 
Twna oOpaOoTKH k BHjia GHanonwecicoH TJcaHM. 

yxaiaHHWH TtXHHMCCKHH pwyjlbTaT npH OCyiUCCTDJlCHHH H106pCTeHHM 

JlocrHnaeTca tcm. hto b ycrpoficTBo jyia ziaicpnoii o6pa6oneH 6HOJiomHccKOH 
5 TxaHH cojiepxamcc 6/iok ynpaEncHwa, buxohu roroporo cocuhhchu c 6hokom 
nMTaHHJi Jia3cpoB, HMnynbCHue Jiaiepu, ottthhcckhc och kotopux 
napannejibHbi. orrmsccKH conpaxcHHue ojpaxaTcnbuoc n ccjjckthbho 
oTpaacaTCJibHoc jma juikhu bojiku uepooro Jiaicpa « npo3pasnoc jym juihhu 
bojihli BToporo Jia3cpa icpxana, ycraHOBnctmue na ocax ncpuoro h BToporo 
10 ziaiepoB cooTBCTCTBeHiio, ycTaiioaneiiiiue ua onTHHecKOH och BToporo Jiaiepa 
4x>KycnpyK>utyK) cncrcMy w onrHHecKoe bojiokho c hukohchhhkom, Bbixoa 
Koroporo aanacTca ohthwcckhm dmxojiom ycTpoficTBa, Bueaen xoth Gbi ojimh 

flpHCMHHK HH(f)OpMaUHH O COCTOJHIHH f)HCV10rMSCCKOfl TKaitH* BXOJl KOTOpOIX) 
COnpfl*CH C MCCTOM HOiaCHCTBHH Ha TKaHL, a BblXOA COCJIHHCH C BXOflOM 

15 &ioKa ynpaiuieHKH, buxohm koto port) coeaMneuu c BXoaaMM aJietcTpomiux 
iuiiohch, ycTanowiciniux n uenax coejimicnH* Kaxaoro naicpa c Cjiokom 
nHTaima. OrpaxaTcnbiioc icpKmio ycTanomieno c BoiMoauiocTbio Bbiuoaa cm 
M3 xuju HuiyncHU^. a na opithscckoh wh iicpnoro Jiaicpa noauijiOBaTCJibiio 
no xoay uuiyHcmia pacnojioxciu.i <fx>Kyenpymmux chctcmu m oiitmhcckoc 

20 BOJIOKHO C ll&XOIieSIIHKOM. BMXOJl KOTOpOPO ft&MCTCJI apyTMM onTHHCCKMM 

BLixoaoM ycrpoAcTBa. - s 

Eonce arfxjxKTHBHo yKaianiiufi tcxhhhcckhh peiynbTaT jiocTMracTca 

TCM, HTO B yCTpOMCTBO JLJ15I JiaiCpilOH 06pa60TKM GMOJIOrMHCCKOM TKailM, 

coaepxamee Gjiok ynpaaneiiHa, bmxoam Koropom coeawneuM c Gjiokom 
25 nHTaiiHa Jia3epoB f HMnyjibciiue jiaicpu, ohthhcckhc och kotopux 
napaancJiLiiw, oriTMweckH conpaaccimuc orpaxaTcn-biioc h ccjicktmuho 
OTpaxaTcnhiioe wh jltihhm riuiiim ncpnom Jiaicpa m iipmpamioc una juihhu 
bojiiim BTopon) Jiaiepa icpKajia, ycTanoiuictiuuc na ocax ncpuoro h BToporo 
jiaicpoB cootbctcthcihio, ycTaiioiuicimwc na ortTHSucKofi och BTopuro iiaiepa 

30 ct^KyCMpy^Uiy"" CHCTCMy M OHTMICCKOC iUUlOKIH) C liaKOHCHIIHKOM, Biaxoa 

Kcrroporo jhsjwctcx orthmcckhm BMXoaoM ycrpoiicTBa, BBcacii TpcrMH 
HMnyjibciiuH ^aicp. onTHHccKa>i oci> Koioporo napaancjibiia ofithhcckhm ochm 
jmyx apyrnx JiaicpoB. a iiu cro och ycranoiuiciio oTpaxcaTaibiioc icpKajio, 
npHSCM oTpaxarcni.HMc icpxana ycranoiuiciiw c bo'imoxjioctmo Bwuoaa iix m 

35 xoaa HViywcimH. Ha onrnsccKOH och irropon> Jia-icpa ia ccjickthbiilim 
3cpKaaoM ycranoivnciio nropoc ccncKTiinifo oTpajKUTaiwioc im% jwhum tuvun.i 
TptTbcix> Jia-icpa h npoipamioe una juihhu iuuiiim ncpiuuxi h irroporo na-icpoa 
3cpKano, onTH'iecKii conpaKcmiuc c irrpaxaTcnriiiWM icpxanoM, 
ycTaiioiuiCHHbiM na och Tperiicn> Jiaicpa. c tfwxycHpyiomcH chctcmoh h 

40 BxoaoM onTHHCCKoru isojioKiia, pacrioJioxcciHiMX na och BTopom /ia3cpa. 
KpoMc toix), na Kaxaofi m occh nepnoro h Tpcri*cn> jiaicpdB 
nocncjionaTcniiHo no xoay HinyMcima pacnojio5Kcnu iJ>nKycHpyioiua)i cwcrcMa 
it onTHHecxoc BonoKiio c liaxoi ichhhkom, niiixoaw KOTopwx mvn»ioTCfl 
OnTHHCCKHMH DXOJUUMH ycTpoHCTua, ycTpoiicTBo TaKXCC cna6>cciio XOTH ClM 



WO 96/25979 



) 



FCT/RU9S/00211 



3 

oaimM npHcMimxoM HiicbopMauHH o cocTOfliiHH CuonorwecxoH TKailU. BXOil 
xcrroporo conpaxcii c mcctom bouicwctbhji Ha TKam» f a blixoa cucaiiHcH c 
bxoaom fooxa ynpaDJieHHM, buxoau xcrroporu cocjiMiicHbi c bxommh 
sjieKTpoHiiwx xjhohch, ycTajioancHHUX b ucnjjx cocahhchh* xaxaoro Jiaiepa c 

5 6J10KOM nHTaHKJI. 

npHCMHHK HH(J>OpMaLlHM O COCTOflHHH 6nonOlH4CCKOH TX&HH MOXCT 

6uti> BunonHCH b suae cncxTpoanajiHiaTopa b o6nacTH 200 - 1500 km., bxoji 
KOToporn onTMHccKH conpaaccii c mcctom bomchctdhh ua TxaHt* w 

COCTOStLUCrO KI JIHCnepCHOHUOro 3JlCMCHTa t JlHHCftXH ff>OTOJlCTCXTOpOB II 
10 dJICMCHTa CpaBIICillMi. npHCMHHK HIIffapMaUKH 0 COCTOflHKH 6HO;iorH4CCXOM 
TXaHM TaXXC MOXCT 6lilTI* BUnOJMCH B BHilC (})OT03JlCKTpHHCCKOrO npHCMIlMKa 

HHtfrpaxpacuoro HinyHeHH*. bxoji xonipom oiithmcckh conpaxen c mcctom 
BoaeHCTBHH ita Txain. nocpcncTHOM noiiopcrrnoiX) lepxana, pacnonoxcHiioro 
ua onTHHccxofi ocm ;ia*iepa Meamy bmxojuium icpxanoM jiaicpa u 
15 (Jx)xycMpyiouicii chctcmom ncpci (JinniiTp c oojiocoh nponycxamta. 
McKJiK>4aK)iiicH nonaaaime ua iiphcmjihk HViyHeiiMH Jiaicpa. 

npHCMHHK HJI(tX)pMaUHH O COCTOHHHH C>HGJ10rH4eCKOM TXaHM MOXCT 

GbTTh cine BUiuuiHen w mac axycTMH cckoid npucMHHxa, ycTaiioancHiioro 
TaxHM oGpaioM, hto uanpaiuiciiMC cn) MaxcuMaJiMiofi HyucTnwTCJiMiocTH 
20 cocTamujCT c iianpawiciiMCM oothhccxoh och ua bxojic HaxoncHimxa yron a, 
yaoDJiCTBopfliouiHH ycjipwiKK I I°<a<86°* 

3nCKTpi)HU!4ft KJ1IOH MOKCT 6WTU BWIKW1HCH fl BIQC 

noJiynpouojuiHXonom arm suiexTpomiKyyMnoro iiepexjnoHaTcnH. 

AuitonmrrcriMio. ycTpoucroo cna6)kcfi(> cmctcmoh opouicmu 'umw 

25 oGpafioTXiu coCToamcii in pciepnyapu jwa ucwui c iuuwiimm uacocoM n 
Boinyimioro xoMiipeccopa, cuoTiwrrcmyiomnc limxoiim xowpwx oCvMUHiieiidi n 
iiaxoacHUMKax m muiNicrrcsi MppJirauHonniiJMii BMXoaaMii ycrpoHCTBa, a 
lunnyumwH KOMnpeccop n wecre eoejiHitctiMfl c uouiyxonpoBoiiaMH cuaSxcn 
s>/icxTpoMani iiti i itiMH xnanaiiaMH, noAXJiicHcmiMMU x w.ixojiaM fmoxa 

30 yiipaiuieiiHS ncpci jmhhh iaiiepxKM. 

Hiucctiio. hto ^^cxTMiyiocTit Jiaiepuow ofipafioTxw GnonorHHccxoM 
TKaiiH c panonpcMciitibiM oGccncHCHHCM iihixoh HiinaiMBiiocTH (cTcneiiM 
hcxpoia) lanwcirr ot juimuij nojinw h mojumoctm JiaTcpnofo irinyHemta. 
dncprmi m HpcMcim jiaicpnnro Dinacficnuui it, idih ncxoTopux wwoo Txaini, 

35 xnaxocruom opomciiM whm ziaicpnow ofipafioTKH (cm., nanpnMcp, 
Proceeding of ... Laser-Tissue Interaction V 24-27, januaiy 1994, Uis 
Angeles, California Vol 2 134A). 

Hccjiciii>i\aiiMH, nponciicHiiue airropoM. noxawiw, hto npii 'jtom 
net>6xojiMMa oain)»pcMeuiia« oimiMMamtM yxaiannux napaMCTpoii jum 

40 xaxnon) BMaa Ghotkuhh, Hiimmm cjioiwmh, ucofixoiiHMw: 

1. ncrjMOKUocru DLifuipa onTMMaiii.ni.ix aiimu bojhi HinyHCJiMM Jiaicpon twu hx 

CMCCH, 
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2. pcrncTpauHa npouecca /laiepiioii aecrpyKUHH, BHaa h coctohhhh 6hotkqhh 
m ynpanneHH* juihhoh bomim, moujhocti>io, 3HcprHcfl h bpcmchcm Jiaiepnoro 

ACHCTBH8, 

3. cHcxcMa opoweiuvi loiibi Jiaiepuoft o6pa6oTKH» 

5 CoBoxynHocTb bdcachumx b ycrpoHCTBO xot* 6u oanoro npHCMiiKKa 

HHcfjOpMaUMM O COCTOJHHH o6pa6aTUBaCMOH 6HOnorM4CCKOH TKaHH, BblXOfl 

KOToporo cochhhch c bxoaom finoxa ynpaaneHH*, H ancKTpoKHbtx KJlWHeM, 
ycraHOfineHHUx b uen*x niiTaHHA JiaiepoB h ynpaanacMwx buxoahlimh 
ciimanaMH 6jioxa ynpaaneHra, npcacTa&JisioT coCJow cm ere My o6paTHofi cbssh, 
10 KOTopa* o6ccnesHBacr asTOMaTHHccxHc icoHTpanb h orrrHMaJibHoe ynpaancimc 
napaMcrpaMH HViyncHMK iiaicpoB b ia&n ch mocth or nnaa m coctoshhh 
o6pa6aTMBaeMOM tkuhh h, tcm cawuiM. oGeencHMoacr MHiiMMajibKyio 

MHBaiM liHOCTb. 

Hco6xoanMocTb aBTOMaTHsecKMX xojrrpojiH m ynpaaneHH* BimaHa 
15 HaCTO BOlHHKaiOUiCH HCnC3MOX]!OCTbK) BKiyanbHom OnpCACJlCHH* BpasoM 

cocTdfliiMJi o6nysacMOH tmnh m cc bhjw. 

HanHHHc jinyx iicrianHCMMMX rmxojiob b ojihom ycTpoficTae dnarojiapa 
noiMOKnocTH owBoaa oTpaacarenMiort) icpxana hi xoaa KUiyseHaa ncpuoro 
Jiaicpa. a Taxxc doimokiioctii CMcinmvaima MinyscHHM AByx na-jepon 
20 noBwuiacT ac{)tf)eKTHnHncTb pafioTM npw ofipafiorKe fiHOTKaHH. 

HaJIHMHC B OJUtOM yCtpoMCTBC JUI5J ofipaGoTKH GhOJIOPHHCCXOM TKaiiM 

Tpcx Jiaiepoo c pa-uiHiiiMMii OJimiaMH bujiii MUiyHOiHH it nc3anncHMbiMH 
BiiixoaaMM h c BoiMoxnocTbio cMciuHBaimx HinyHCHHH oGccncsMBaeT 
iiaHfianivUiyio MotiHJiMiocrr* npHMCHCMHJi ycTpoucTBa h HaxcHManbHo 
25 pacujHpaer ero iuhmoxci tocth. HanpiiMcp. npn oiinonpcMcmioM boihc hctbm h 
nuii.Miicni.iM m hcojihmobmm JiaicpaMM nu oGiuibim kpoiuiiiacMUieiinbie oprauu 
ciiMMacrcH onaciuKTb Kpoiuvrcscmw npn uecaiiKUHniutpoBaiiHOH nepc}x>panHn 
Kpyiim.ix Kpoucuocuux cocyaon, a coscraHHc KyiynciiHM 3pf>Mciu>n> Jiaicpa c 

HCOjlHMOM.IM H TOJlbMHCBblM SKjxjxKTHBlU) npM oCpafXTTKC KOCTHMX TKaHCH (1 

30 TBcpabix Txaueii iyGx Ana CMcuiHBaun* HinyseHHfl TpeTbero iiaicpa c anyM* 

iipyTHMM HJIH KattJlblM HI HHX BBCaeHW 0Tpa)KaTCJlLMOC M CCJ1CKTHBHOC 

icpicana, ycraiioancHHWc cootuctctbciiiio na ocax TpcTbcro m BToporu 
Jiaiepoo, a boimojkiiocti, BMiwaa oTpaxaTCJibnwx lepxan hi xoaa HviywcHH* w 

lia/IKMHC ilorKUIIIHTCJlbUliIX (tx)KyCHpyiOlUHX CHCTCM K OnTKMCCKHX BtWIOKOH 

35 i)6cc!tcsHiucT iiciaRHCMMocTi. Tpcx oiithmcckhx w.ixoanB ycTpoRcTBa. 

AomuniMTCJibMo BRcacimaM b ycTpcificrw) cncrrcMa opoiuciiHn, 

yiipaan«cMaH aJicKTpuMartnrrjitiJMH KJiuuanaMH. houkjiiohciihijImh k BuxojaaM 

fuir>Ka ynpaiuiciiMH oGccucHKnacr onriiMaJibiicic coHcraHMc pcxHMoii 

oGnysciina n opoiuaiwa TKaiiM. 
40 Flo cncacifMAM airropa coiuixynnocrb wuioxchhux b ^pwy^ 0 

Hio6pcreiiH2 npHiHaxob snmieTca iiowoh, a caM« tcxhmmcckck pciuciuic 

ynoBJiCTBopacT KpMTcpitHs "mof>pcTaTeju»cKHii ypoBenb". 
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KpaTKoc onHcaune nepTeacefl 
CyuiHocTb HioCipercHHa noacHaerrca Ha cjwrypax, rac 
43HrJ - M3o6paxacr cxcmjt ycTpoficTBa juia JimcpHoii o6pa6orxH 6HOTxaKH. 
4jnr.2 - cxcMy DapHairroo Bbino/mcHHa m pacnojioxcHH* npncMHHKOB 
5 Hii4x)pMauHH o coctoshhm o6pa6aTUBaeMoii 6HOTKaHH. 
4)Hr-3 - cxcMy ycrpoiicTBa npn HanHMHH Tpex ziaicpoB 
cfwr.4 - cMCTCMy HppHnuiHH. 
$xr.5 - 6jiOK-cxcMy finoKa ynpaaneHH*. 

yCTpOHCTBO JUIH JiaicpilOW oCpaGoTKH 6MCWlorH4CCKOfi TKatiH (4>Hr.l) 

10 coctoht mi Gnoxa ynpaancHMa I t cocaHHCHHoro c hhm 6jioxa nHTamia 2. 
MMnynMHUX Jiaicpoii 3 h 4. cocuMiieHiiux c (wioxom nuraHH* ncpci 
3JicKTpoHHUC kwomh 5 k 6, KOTopue noax^foseHbi K auxoaaM frioxa 
ynpaBnemw 1. Ha nnTMHccxMx ocax Jiaicpon 3 m 4 pacnono*cuu. 
cootrctctwhho, uTpaxaTc/ihnoc icpxano 7 K cenexTHBHoe icpxano 8, 

15 Kcyropiiie onTHHccKH conpaKenhi Mexuy ca6oft a (t>OKycMpyK>iiicfl CHCTCMOM 9 M 

BMXUAIIUM TOpUOM onTHHCCKOIt) WWIOKlia 10 C 1 1 axOH CH H H XOM 11, 

pacnauoxciuibix na onTHScexofl och Jiaicpa 4. CencKTHMtoe lepxano 8 
oTpa5Karcni»no juia MviyseHHH c minium nonniii ziaicpa 3, no npcnpasiio Jina 
M3JiyMcunji c juiHMOM BOJitiM Jtawpa 4. Pacnanoxcmioe iia ohthmccxoh ocm 

20 Jiaiepa 3 oTpaxaTcnwioc lepxano 7 nojuuiioHciio x nuxojiy TuioKa yripamicHHa 
Ihb nunoxcmiH A ycranaammacTca non ynnoM 45° x och, a d noJioxeHHH B 
impanjiuibiio cfi. Ha 3TOM *e ocm iiaicii *a icpxanoM nocfleaoBaTcnbiio tia 
xojiy MinyMCiiHa pacnonoxciiM <t>oxycnpyioiua>i cucreMa 12 m oothhccxoc 
iuviokho 13 c iiokouchhhkom 14. K nxoay fvioxa ynpaiuicHHa 1 nomuiioscii 

25 mcxtphmcckmR buxoa npMCMimxa Hiifjx>pManwK o coctoriihh CwcvioraMccKOM 
Txaiiw 15. nxoji xcrroporo conpaaccn c mcctom mnaeMCTHHH ua fwoTKani. 16. 
CHcrreMa HppHraiiHH 17 rionxwoiieua x tcm xc ruxiuhm CJioxa ynpanncima I. 

STO H 6)K>K HUTU H Mil 2, U CC llOjWIIOH H lUnflyUIIUdfi ftttXOflM 18 11 19 

o6txiihiichu (\ iKaxniicsimKC 1 1 (14). 

30 JlynuiHH napHaiiT ocyiuceTiuiemia inofipcTeiiHM 

Ha <bm\2 iipcaerauiieii iiapHairr ycipuflcTiui c TpcMa jiaicpaMM 3, 4, 20. 
Ha oiiTHHecxofi ocm Jiaicpa 20 ycraiiomciici oTpaxareni.HOC ncpxam) 21. 
xoTopoc Tax xc, xax h cirpaxanyiwuK: iepxam> 7, iiojikjiiohcho K Gnoxy 
yiipawiciiHa 1. h n iiojioxchhh A ycraiiaiumiiacTea noa yrnoM 135° x 

35 onTHHccfcoM och, a ii ndriosKciniii B napaiuiciihno cm. Ha smrii jxc ofithmccxom 
och paciio;ia3Kcnw efaxycMpyiotuuH cHcrcMa 22 it rxoihom Topeii outhhcckohi 
wvioxna 23 c naxoiicHiiHKoM 24. Moxay <JwixycHpyiouiCH chctcmom 9 u 
ccncxTitmiUM lepxanoM 8 ycTaiioanciio mopM cxjicxthbiioc icpKiUi(> 25, 
xoTopoc onthhcckh coiipasxeno C ICpXUJIOM 21, (JlOKyCMpyiOUlCM CHCTCMOM 9 M 

40 BXoaiiMM topuom oitthhcckoix) Hoxioxiia 10. Ccjjckthdiioc icpxano 25 
OTpaxaTCJii.Ho ana HmyHcmw c ojimiiom iuuiiiw junepa 20. no npmpaHiio iuia 
mnyHciiHH c lumiiaMH iuvin naiepou 3 h 4. Bjiok nirraima 2 cocaMHeu c 

JlUICpOM 20 MCpCl 3JlCKTpOIIIIIiIH KfllOS 26. 
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PaiHOBHJIIIOCTflMH npHCMHHKa MlI^pMaUHH 15 O COCTOflHHH GhOTKOJIH 

16 Moryr 6uTb kqk cnejcTpoaiianHiaTop 27 ((fnu\3), bxoji xcrroporo 

onTHHCCKH COnpa*eU C MCCTOM B03JieHCTBHa HQ CHOTKailb 16. H KOTOpMH 
COCTOHT M3 AHCncpCHOIIllOro 3/ieMCHTa 28, JIHHCKKM 4x)TOHCTCKT0pOB 29, 

5 pacnonoxcHHoii b mcctc cooTBCTcrruyiouicMy oGnacTH juimh bojih 200 - 
1500km h ancMema cpaBKCHH# 30; Tax h <J>oto9JIcktphhccichh npucMHHK 
MH(t>paKpacHono HuryscHWi 31 t oiithscckh conpattcmiuii c mcctom 

B03ACHCTBHS Ha CMOT&HHb 16 HOCpCJlCTBOM OfTTHHCCKOrO BQflOKHa 13 (10, 23), 

4x)KycHpyK)uicH cmctcmm 12 (9, 22) m noBopoTHono 3cpicana 32. 
10 pacncxnoxcHiioro Mexay <jx>KycHpyiqiucH chctcmom 12 (9, 22) m icpKanoM 8 
mjih ncnocpcjicTBCHHo ncpcfl bmxojihwm icpKanoM Jiaiepa 3 (20). ncpeA 
orrrKHccKMM nxofloM cfattO'KKipH^ccKom npHCMiiHKa 31 ycTaiioiuicn 
MH^paxpacHwii (|)HiiMp 33, nojioca nponycKanHH KoYopom HCKnionacT 
nonaAaHHe iia (fxiToancKTpHMecKHH npHCMiiHK 31 HUiyscHMA Jiaicpa. B 

15 KaseCTBC npHCMIIUKa HII(fx>pMaUMH 15 O COCTOHIUtM CwO/lOrHHCCKOH TKUHU 16 
MOXCT 6HTU M aKVCTHSCCKMM npMCMHHK 34, pacnojioxcHHUM b6jihih MCCTa 
BoiaeflcTBH* ita Txaiiu TaK, «mi HaiipaKncmic cro mcikchmujilhoh 
HyBCTBMTCJibHocTH cocTaiuwieT c orrrHHecKOH ocmo MuiyscHHx na uiiixoae 
naxoncHHMKa 11 (14, 24) yn*n a, jicxuuihh h upeaejiax ot 11°ao86°. 

20 B CBJHH C TCM, HTO HHCJIO npHCMIIHKOH Mtl(f)OpMaUlfM O CQCTOJIHHH 

6HOTKaiiH mo5kct K<vicf)aTi»eji or ojiuom no jieiWTH (no Ka)KnoKty amiy, okojio 
Kaxuoa) iiaKoncHiiHKa), KitfiHMccTivo uxomro Tuiuku ynpauneima mojkct Gmti. 
paimo jicbath). 

Chctcmu opixnciuia louui ofipafioTKH 17. irtoGpaxciuiaH na <f)nr.4 

25 COCTOHT Ml pCICpiiyapa JUIH UOjJM C HOflMllblM IIUCtlCOM 35. K KOTOpOMV 

npMcocuMHcua BojuuipoBojunnaa TpyGxa IX. h lumyuuiorx) KoMnpcccopa 36. 
npHcocawicimue k nomyiuuoMy Mwnpcccopy 36 ncnayxonponojmmie 
TpyfiKH 19 cuafixenw &iciCTpoManiHTUMMH K/iananaMH 37. 38, 39. Koropuc 
noiiKJiioweHM k tcm xc iiLixoaaM fxnoKa yripaanemia 1. wo n finoK nHTamiH 2. 

30 Mcpci J1HHHH lailCpXKH 40, 4 1 , 42. 

ycTpoficTBO pafxrracr cJicnyioiiiHM oGpaioM, HuiyHcmi* Jia^cpoB 3, 4. 
20. iv cnysue uaxnxacmix (iTpaxcurrejiiti iux icpican 7 k 21 n ruwioxcimit B. 
npoHiia (JxiKycHpyiouiHc chctcmm 9. 12, 22, trrpctKM oiitmhcckhx bo/iokoii 10, 
13, 23 m nakoiiCHUHKH 11. 14. 24 uncrynaioT tia oirrHMecKiie BLixonui 

35 ycrpoHCTBa. 

Ecjim OTpaxaTciuuiuc icpKana 7 h 21 uaxojwTca b nojioaccumi A. 
Hjjiy^jciinc jiaicpa 3, oTpaiuninHCb or icpavia 7 nonaaacr ua ccneKTHHiioc 
'icpKa;io 8 m. oTpaiumiiHCh err licit). naMpaiuixcTcs worn* orrrMSccKOM och 
jiaicpa 4. AuanoniHiio, upn najiHH»fi Jiatcpa 20, iruiyseimc srrmii Jiaicpa . 
40 ofpa-wimiHct. ot icpKajia 21. a wcm ot coicktmuuo!x> icpKiJja 25 Taicxc 
uanpaanacTCH uaixni* oiiiifitx a KOH ocu jiaicpa 4. B pciyjibTarc, it CB5nn co 

CBOHCTOOM CCJlCKTHBIllilX tcpKa/I 8 II 25. B (jttlKyCMpyiOUiyH? CMCTCMy 9 II. TCM 

caMMM na oriTHMecjcMfi witxiw liakoucHiuiKa 11 Moryr nocrynaTb muijajciih^ 
bccx rpex ^aicpou oanoupcMcninh 
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Bufiop Bwaa npHCMiinica HitcfxipMauHH 15 o coctoxhhm 6HOTKai!M 16 

MBMCHT OT BHM TKailM M pCHCHMa oGpaGOTKM, a TaKXC, OT BHJM HaKOHCHHHKa. 

IlpH paGoTe c HCKoirraKTHUMH. uaKOHeHHKxaMw ochobhm nacn, H^yweHMH 
3po3nonnoPD (fcaiccna, BoiHMKaioiucro M3-3a cbchchms yaanacMWX sacrou 

5 6HOTKaHH JlCtfHT B BRAHMOM M (VIHXCHHX >71bTpa(})MCUlCTOBOH H HHfjlpaXpaCHOH 

oSnacrax cncKTpa (200 • 1500hm) h Humeral npHHHHofi HCBO3MO5ICH0CTH 
BH3yanwioro na6jiioACHHJi BHjia h cocroHHHfl GnoTKaHH. CncKTpanbHLiM cocraB 
K3JiyscKHK 3po3KOHKoro $axcna saBMCCT ot aaaa Shotkohh, nosTOMy 
Hco6xojiHM cncKTpanuKuR aHanHi yroro HviyHCHH*, Koropoc nonauacT na 

10 jiHcncpcMOiiHLiM d/icMCHT 28 cncxTpoawanHiaTopa 27, paviaraeTca b cnckTp m 
nonaaaer na JiHueftxy 4x)toactcktopob 29, cocaMiicnyw c sjicmchtom 
cpa&tieimx 30- ypoiicuii bbixoanom suiexTpHHccxoro cnniana aneMcriTa 
cpaBiiciina30 cooTiurrcrnycT KOiiKpcriKiH komGhiiouhh iUiHii Bonn cneKTpa 
mnyseHH* 3po3Hoiiiion> c|)aKcjia*aieiCTpMMeciCHH cMman or mcmcht3 

15 cpaBiieiiHfl 30 cneKTpoananmaTopa 27 nocrynacT Ha bxoa 6noxa ynpaBneiMa 
1, rac BwpaGaTUBacrca cKntan himciichh* poKHMa MinyncHHJi jiaicpoB. 

Pa6oTa c KoiiTaicniUMH iiaKoiicsiiHKaMH cwnaHa c uarpcBanHeM 
jiascpuuM HviyncHHCM Topua pafioMeru HiicrpyMCHTa (bgjiokho w\h 
canchMpoBWH naKoiicHHHx) iid onpeflcnciHiofi TCMiicpaTypw, aocTaTOHiion juix 

20 paipyujciiMJi 6H(rncaiiM. Harpcn Mccra BcnnciicTftHK conpoDOttAaercJi 
BoniMKiioncHMCM mittipaKpaciioro Hi/iyseHHa, KOTopoe nepcaaerrca no BonoxHy 
iiaKoncHiiHKa 11 {14, 24) h irrpe-iKy oiiTiisecKoro ucxnoxiia 10 (13, 23) n 
nanpaaneiiHH, otipariioM xoay jurtepiiom H-uiyMeiiH*. oTpaxaercH ot 
nonopciTiiom icpKaJia 32, npoxojuiT Hiir^paxpacHiiiM cjntfibTp 33 M honaaacT na 

25 (i*Vr03flCKTpHHCCKHM npitCMHHK 31. 3,flCKTpHHCCKH H CHIHan C BIJXOaU 

ctxiTowicKTpHHCcKoro npHCMiiHxa 31 nocrrynacT b Cwiok ynpaBnemw 1, rue n 

mbhchmocth ot napaMcrpou aToit) CHniana nwpaGaTWHacTcsr cunuui. 

ocraiioHKM, npojuvixeMHX huh mwciiciihh poKHMa pafioTW /laiepa. 

BxcncpHMciiTanMio ycraifoimeiio. hto tcotioboc mnyHeimc, 
30 ixniiMKaioiuec npH pafkvre c KoirraKTHUMH iiaxoncHimxaMH iiaxoaiiTcsi k 

T/iyGoKoH Mii+paKpaciioii oTviacrif. B stum itftjiacrti HyncTnHTcni>itocTi> 

c|x)ToancxTpMHccKMx npHcMimxoH osciiii Mafia. CneKTpanunaM afwiacn. 

HinyNciwa ziaicpoB Tax*c jicxht n Hiictipaxpacmw ofuiacTM. RoaTOMy uojioca 

nponycxaiiHJi Hii^paxpacnon) ^^u«Tpa 33 coniaconana co cncKTpanwioii 
35 HyBCTBHTe;u.ii()CTi»K) c|)OTonpMCMiiMKa 3K c <>kik»m npmpaHirocTM onTHHccxoro 

nonoKiia 13 h oficcueHHBacT mckjiiohciihc nonaaauMK ua cfx^TonpHCMMiiK 31 

MinyMciiH* ^aicpOB 3, 4, 20. 

FlpojiyKTM Jiaicpnou) paipyuicana f)M<iTKaiiH pauicTaioTCH ct> 

cBcpxiByxoBDH cxopcKTtio, k b aicjicTBMc pcuctim MiMCHciiHS jwaaciiMfl in-ia 
40 conpOTMnjioma cpcau rciicpMpycTc« axycTMMCcKaa noniia. fln)i painHMiiwx 

TKaucH aMnmrryiia axycTHMccxoH mnnu painHHiia. AMruiMTyaa. aKycTHMccKoM 

BOJ1IIM pcrMCTpHpyCTCH aKyCTMMCCKMM lipHCMUMKOM 34, aJICKTpHSCCKHM 

CHnian c KOTopom nocTyriacT ua fwiox ynpaiujcima 1. rac cMHTcnnpycrcM 
cnniaii BpcMcimow cicTaiuiBKM Minysciuifl h/iij m*)Mciiciihm pcxHMa paGuTM 
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Jiaicpa n ^obhchmocth ot tmii a oGpaGaruBacMOH tkuhm miM n cnysac 
npcBwujcHMa 9HCprMK Jia-jepnoiu MMnyjibca hm noporuM paipyuiciiMa 

6HOTXOHH, HTO BJlHflCT HQ CTCnCllU iiaTCpiIOTO HCKp03A. 

ripcKpaujcHMC, b c^ysac iico6xoakmocth, pcxHMa HinyscHHJi JiaiepoB b 
5 cootrctctbmm c cHm&naMM cnexTpoaiianHiaTopa 27, cfx>TOiuicKTpH4ecKoro 

W1H axyCTHHCCKOIX) npMCMHHKOB 31 H 34 IlpOHCXOAHT C riOMOIJIblO 

6ucrpoAeHCT&yiowHX aflexTpoiuibix juiiosch 5. 6, 26. Cnnian c fxnoxa 
ynpaojicKH^ 1 nojnierut na yiipaonJiioiiiHM bxoa SJiciCTpoHHoro K/?Kwa 5, (6, 
26) pawuxaa ucnb nHtanwa xaaaioro hi Jiaicpoa. IlpcxpameHHe MMnyjibca 
10 HinyseHH* 3{Jx})eKTMmio, ccjih BpeKta otiuiiohchh* nHTaHMJi mchmijc 

A/IHTCJlbHOCTH HMfiyJIbCa MUiyHCIIHfl. (flnHTCJIbllOCTb MMnyJlbCa HUiyHCHHfl 

mohcct 6uTb J50 - 500 mkcck.). FIoaToMy u Kasccrnc suiexTpoiuioro jjiiona 
Acui>iceii Hcniviuioitarriicu hhcmcmt c uucuxhm GbicTpoacHCTiutcM. Tax m mm 
ynpaaaMCMMMM xjuonaMH juuihiotch noriynpoiiOAmiKonue hjih 

IS ancKTopouaKyyMHbic ucpctuiioqaTCJlll, npcMM epafiaTi.maiJHH Kcrropux itc 
npeisLiLuaeT 100 mkc. 

OpcuueiiMC GMoTKaiiM c iiomouiwo MppHniiuu>iinoM chctcmu 17 
npoHcxoiwr cjienyiouiHM otfpawM. Hi pcicppyapa juia boam c bojwiu*im 
nacocoM 35 boa a lanamiacr BoaoiipoBOAauiHc Tpy6xH 18. B cnysae 

20 ueoGxoAMMocTH opouicnua Txamt cMnianw hi fi/ioxa ynpa&neHM* 1 nocTynaicrr 
iia wcKTpoManiHTiiwfi itnanaii 37 (38, 39), KotopMM orxpUBacT nocTyiuicHMc 
lunAyxa noA AaiuieiiHCM M3 luviuyiunoru Kimnpcccopa 36 b no-jnyxonpo&oA 19. 
Koiium ' ni)Ai>- h h<vuiyxoiipom>A>uuHX TpyfxK 18 H 19 pacrxinaxciiu b 
jiaxoncMirMxax II (14, 24) Tax, hto uocrynJicmic boai>i na MppttnLiiMomiue 

25 bmxoam ycrpoftcTua upoiicxoAHT iipn rioAanc itoiayxa no npwiiiHny 
nysibncpM-urmpu. 

Cuniaxiu hi fin ok a ynpaiuiciutx 1 fiiurryiiaitrr iia sjiexTpoManiHTiihie 
juianaiiM 37 (38, 39) scpci jihiihh laacpKKH 40 (41, 42) oaiioBpcMeimo c 
cumanaMH -sanycxa HMnynbcoB ncucpauHit Jiaicptm 3 (4, 20). 
30 Opoiucimc 6m otk a} in raifl a<uikiui itpiiHcxuAMTb b npoMeayrxax 

McxAy KMnyiHicaMH Hviyncwm Jiaicpon ( c uenwo mfieacaTi. ncxc/iaTCJihiioc 

paCCCKIIHC IIUiyiCUHH H DOUMCHTIi SK|x|)CKT)imi(>crii opoiucmifl ), noaroMy 
AJUITUlMIOCTb BpcMCHM KUlCpXCKM JIHIIHH lUACpXKH 40 (41. 42) paUJIU 
BpCMCIIIIOH JUIHTCJIMIUCTH HMIiyJlKCOU H'ViyiCUM JiaiCpOH C yHCTOM lipCMCIIM 

35 nucTyrwciiH* lurmyxa x koiiuum TpyGox 19. 

ripHMCp XOIIXpCTIKlM pCUflHiaUHH laflnn^CMMX yCTpOHCTB COCTOMT B 

cficAyiouicM: 

Enox ynpaiuiciiH« 1 (cfinr. 5) c«cn»rr Hi ycHJiHTC/iM bxoaiiux citruanou 
c HiirerpaTopoM, tKKiiMHKajia/aiiioiii AccsTMpaipAAtiom aiianon>-uiMcf)poi\on> 
40 npcoGpaioBarcAM (AUIl) c n(KJicamuiTCiiMU4M MHTepc})CHCoM max 192 ccpMM. 
npoitcccopa PC-104 c XBapuciiiiiM reneparnpt)M ii iu>cbMiiKaHajibiiun> 
TpMitaauaTMpaipHAHon) UHc^po-aiiaJuinimui) upu)T)pau)iurrai« (UAH) . c 
nocncAonaTcnbiiiiiM hiitcp4)chcom max 540 ccpnu. Bmxoaiiuic cHnianij UA11 
aanflKiTCH BbixoAaMH f>Aoxa yiipaiuiciiHM L no TpcM Hi KcyropMx f xpoMc 
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cHmunou lanycxa HMnyju.co& rcHcpaUMM^nocrynaioT CHmanw. onpeaejiatownc 
BcJiHHHHy ancprwH h aKon mtgji b h bix xoiueiicaTopoB Gnoxa nHTaHHfl 2. 

B Kanecrae JiaiepoB HcnoflbiyioTCfl Jiaiepu: Nd:YAG (aroma BunHW 
1.06 mkm h/im 1.32mkm), Ho:YAG (annua bojimli 2,09 mkm) m Er.YAG Ouiwna 
5 rojihu 2.94 mkm). B Kasccrw: jwcncpcHOHHoro 3^cMCHTa 28-crcxJiamiaJ! 
npHiMa, d KasccT»e tjxrroflCTCKTopoD 29 - kpcmhhcbmc nonynpoBO^nMKOBtic 
4xrroflMOflu 4>A-256 V a b xasccTBC cjxm>3ricicpHHccKoro npHCMHHxa 
Hii4)paKpacHorx> HinyscHH* 31 •rcpMaiiMCBUM <|x>tojihojx Ofl-9. 3jicmcht 
cpaiuicHH* 30- MHKpocxcMa K554CA3 wxm LM-111. AxycrHHCcKMH 

10 npHCMIIHK 34 - MHKpOCj)OH B&K4138. 

npOMUUinCHHaS npHMCHMMUCTb 

TaKMM ofipawM, npcmiaracMbie ycrpoficTiva, ia chct coaoKyniiocTH 
ttWOJiacMMx npHiuaKOB, ofccnesHBaa onepaTwnuoe ynpaaneHHe, c 
iioimoxiioctmo ftapi.MpouauHa h mwpoxoM imana'Miiic napaMcrpaMH JiaicpHoro 
15 Mi/iywcitHW, nmiuvwiirr iipuwiuira xMpypranccKMe npoucaypu Ha GHcmcamx b 
KasccTite jiMfxi cxanbnejw* jimCx) KoaiynnTopa. jih6o accrpyxTOpa b 
laBMCHMocTM ot TpcGycMwx Twnon. pexcHHOB h co'ieramffi pafioTbi naiepoB, 

OpMeilTHpOIQIIIILIX IIU MHIIHMaJIbliyK) Tpa«MaTMHIHlCTi» npM flailHOM bhac 

uuiacHCTBHfl ua aatiuyiu Gunrxauu. 



WO 96/25979 



i 



) 

PCT/RU95/00211 



10 

(bopMyjia H3o6pereHMK 

J. ycrpoMCTBO ana JiMcpnoii oCpafiomcH 6wanorHHccxoH TKaHH, 
couepxamee 6jiok ynpaaneHHa (1), Buxonu KOToporo cochhiichm c 6jiokom 
nHTAHHS (2) Jiaiepois, HMnynbCHMc Jiaicpui (3, 4), orthhcckhc och xoTopux 
5 napanJicJibHbi, ottthhcckh conpaxeHitwc oTpaxaTcnbHoe 3epxano (7) w 
ccjickthbho OTpaxaTenbiioe juw juimiu bojihm nepaoro Jiaicpa (3) If 

Tlp03paHHOC JUIH JUIKHW BCU1HW BTOpOIt) ^aicpa (4) ICpKaJlO (8), KOTOpWC 

pacnojioxcHLi Ha ohthsccxmx ocsx nep&oro h sroporo jiaiepoB 
cootbctctbchho, ycraHoruicuHue Ma onTHHccicoM och BToporu Jiaiepa (4) 
10 ffx>KycHpyrauiyio CHCTCMy (9) h ohthhcckoc uojiokho (10) c HaxoncHiiHtcoM 
(11), nbixon KOToporo unnacrcx oitthmcckhm buxojlom ycrrpoHCTBa. 

OTJIHMaiOllICCCS TCM, HTO B HCro BBCJICII XOTtf 6m OIIMH llpHCMHHK KH(})OpMaUHI1 

(15) O COCTO&HHH fiHOnorHHCCKOH Txann (16). Bxoa KOToporo conpuxcH c 
MecroM bo3achctbh£ >ia 6noTxaiii. (16), a Bbixoii coeaMiieii c bxoaom fijioxa 
15 ynpa&nciiHa (1), bmxohu Kurroporo cochhiiciiu c jixoaaMH ancxTponnux 
kjiiomch (5, 6)« ycTaiionjiciiiibix n ucnxx cocjuwchhjj Kaxaon> Jiaicpa c 
G^okom HHtaiiHs (2), xpoMc Toro. OTpaxaTOiliiioc icpxano (7) yrraiiowicHo c 
BoiMoxiiocTi.io bubom cm in xojia HwyweiiM*. a na oriTHMccxoH och nepBoro 
Jiaiepa (3) nocncaorcrrcniiuo no xojay HuiyHcitHH pacnojioxena tt>oKycHpyioiuaa 

20 CHCTCMa (12) H oriTHHCCKOC MVIOKIIO (13) C HaXOHCHIlHKOM (14), BUXOA 
XOTOpOPO ftlVlACTCH JipyTHM Ofn'HMCCKMM BMX01IOM yCTpofiCTBa. 

2. ycrpoiicTW) win /laicpiuw o6pa6oTKH (Ihcvioi-hscckoh TKaim, 
coiiepxauicc 6;iok ynpatuicima (1). iu.ixoam xoTopom cocjihiiciiu c 6aokom 
niiTaiiHH (2) /laicpon, HMiiyjir.ciii.ic Jiaicpbi (3. 4, 20), onrHMccxMc ocn 
25 xoTopnx uaparuiaiMiM, ohtiimcckh coiipflxcum.ic orpaxaTcJiwioe lepxajio (7) 
h ccjickthbho oTpaxaraiMioc jdih jiuhiim nun mm iicpium> jiaicpa (3) h 
npcnpaMMi>c ojih Juuim.i iuuiih»i inopom Jiaicpa (4) fepKano (8). KOTopwc 
pacruvioxeiiu tia okthhcckhx ochx nepnom h BTopom ;iaicpoB 
cpoTBCTCTBcmio, ycTanoMemiuc na ontHHccKofi och irroporo Jiaicpa (4). 

30 <f)OKyCHpyiOIIiyKl CHCTCMy (9) H onTHHCCXOC WUIOXHO (10) C liaKOHCHMHKOM 
(11), BblXOa KOTOpOltl SIUWCTCH OIITHMCCKHM BI4XOIIOM yCTpOHCTtta, 

oTJiHHaioiuccoi tcm, *ito h Hem uneven Tpcniw MMny/ibctiMH Tia-icp (20), 
onTHMCcK*w oci. xoTopou) uapajuicjibiia onrMHccKMM owim iiuyx iipynix 
jiaicpo». ycraiK>iuicno cnpaxaTaiuuix; icpxajio (21), npnscM OTpaxaTcnwiuc 

35 3cpxana (7, 21) ycTaiioiuiciua c ikhmoxiiocilio Hi.inoaa rtx m xojia HinyMciiHH. 
a na odthmcckoh och BTopon) jiaicpa (4) ia caickTHmiUM. lepxairoM (8) 
ycTaiioiuicno BToptic caicxTHnuo orpaxarc;tbiiou sum djuum bo^iiu Tpcibcro 
iiaicpa (20) H npoipannoc juih juuui bojiii ucpiioro m RTopom ^ajcpou (3, 4) 
icpxajio (25) oiitmwcckh conpMXcuuoc c urpaxaTCJjbiiuM icptcanoM (21) , 

40 ycTaiioRncmiMM ua onrHHecxoH och Tpcn.cit> Jincpa (20), c})OKycHpyiouicM 
chctcmoh (9) h Bxoatm oimmccKoro iwwoKiia (10), pacrionoxciHiMx na och 
nToporo Jiaicpa (4), na xaxjiun in ck;ch ncpiiom h ipcTi-cit) Jiaicpou (3. 20) 
i ioaiejioiuiTcm.no no xoiiy iruiy^iciuiH pacuojioxcnu (txiKycMpyiomaM (12, 22) 
chctcku H oimrjccKoc iuuiokiio (13. 23) c iiaKoucMjiiixoM (14. 24) t hbixoiiw 
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KOTopux sbjihiotc* npynmH oiitm4cckhmh DWXojiaMH ycTpoHCTna, 
CHa6xeHHoro Taxxc xora 6u ojmmm jipwcmhmkom HH(ix>pMauHH (15) o 
coctojihhh 6HonoroHeci:oH tkahh (16), bxoa KOToporo conpaxcH c mcctom 

B03ACHCTBKH Ha 6MOTKaHb (16) r a BWXOA COCAHUCH C BXOHOM 6J10KQ 

5 ynpaancHKii (1), buxojiw Kompom couhiichu c bxoaom ancKTpOH hmx 
miiOMefl (5, 6, 26), ycranoaneHUUX b ucnsx cocflHHemia Kaxaoro jiaicpa (3, 
4, 20) c 6jiokom nMTaiiMa (2). 

3, ycrpoficTKo ho n.K 2, or/iMMaiomccca tcm, hto npucMHHK 

HM(|x}pMaUHH (15) O COCTOHHMM CwOJlOrHHCCICOH TKaHM (16) BbinOJIHCH B BHflC 

10 cncKTpoa»a^K3aTopa (27) u oGnacTH 200 hm - 1500 hm, bxoa KOToporo 
orroraccKH conpaaceH c mcctom boijichctbmji na (JwoTKanb (16). m cocrojuncro 
hi iiMciicpcHOHHori) ajicMcnra (28), jwiicwkh <t* m,ilcTCKTO P ow ^9) H 
ajicMCJiTa cpamiciiHa (30). 

4. ycrrpoHCTiu) no n. 1, 2, oTJiHHaiouiccca tcm. hto npiicMHMX 

15 HH^pMaUMH (15) O OOCTCISIIII1M 6»fCUI»mWCCKoft TKailM (16) W.inoJIHCM B BMflC 

ctx^ToyjicKTpMMccKori) upwcMiiMKa (31) Mii<t>paKpacnoi\> HUiyseHH*. BXOJ1 

kOTQpOm OHTHHCCKH COfipJUKCI! C MCCTOM BCTjaCHCTlWH HU (>HOTKaH!> (16) 

nocpcjiCTBOM nonopOTHono icpicana (32), pacnomiKcniiom na onTHsccKofi och 
.naiepa (3, 4, 20) Me*my -iimxoahum icpicaJioM /mcpa (3, 4, 20) M 
20 (fx)KycHpyioaicM cwctcmoh (9. 12. 22) , scpci <|)H/ibTp (33) c ftoiiocofi 
nponycxaiiHa, MCK/iioHaiomcH nonaaaiinc ua npncMiiHK (31) MinyneHHx 
jiaicpa. 

5. ycTpoiicTiw> no n. I, 2. or/imiaioiuccoi tcm, mto npucMHHK 

HHrJx)pMIlllHM (15) O COCTOXtlMH GmUIOlUMCCKOH TKailM (16) BMTiaJIIICIl B BVIJ1C 

25 aKycrHMccKoru upMCMHHKa (34), ycTaiiowiemioro raKMM ofipaioM. mto 
nanpaiuiciiMc ero MaKCHMaiihiiofi HyncTBMTCiiwiocTit cocTa&JwcT c 
nanpaiviciiwcM onTMwecKuft och na nuxoiie iiaKotiCHiiMKa (II. 14, 24) yroJi a, 
yaoRncinopaioiUHM ycjioBiiio: 1 1°< a < 86°. 

6, ycrpoficmw) no n. 1,2, <rniH4aiomecesi tcm. hto ajicxTpoiiiiUM kjiiom 
30 (5, 6. 26) BMnaniien n *nae iianynpoBoiiiiMKonom mm ajicKTponaKyyMiioro 

IICpCKJlltHaTCJW. 

7. ycrpoMCTBo no n. 1. 2, iwiiHaiomccoi tcm, hto oho 
flononiiMTOihim cuafacciio chctcmow opoHicima (17), coctohuich m 
pcicpnyapa una uojna c iuvuhimm nacocoM (35) ii tumyumoro KOMiipcccopa 
35 (36). cooTiurrcTByiouiHc bmxouij (18. 19) Koropwx uGbeaHiieiiu b 

HaKOItCMllKKaX (11, 14, 24) H HIUIHIOTCH HppHnUIHbllllMMH BlilXOJiaMH 

ycrpoHCTBa, a Koiqyumuft KOMiipeccop (36) » mcctc cocjuiiichhh c 
BOiayxonpoBOMMM (19) cuafwKeii swicKTpoManiMTiiMMM lyiananaMM (37, 38, 
39), nomuiioHciiiiMMH k bmxojwm fuioKa yripatuiciiiifl (I) ncpci jiiiitHH 
40 3ancp>iCKM 40, 4 J, 42. 
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